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(54) Shorts type disposable diaper 

(57) A shorts type disposable diaper is disclosed. 
The diaper has a plurality of body-surrounding elastic 
members provided at a body-surrounding portion which 
is located between a waist opening portion and a leg 
opening portion. The body -surrounding elastic mem- 
bers extend in the circumferential direction of the diaper 
The body-surrounding elastic members are fixedly dis- 
posed in at least side portions which extend outward 
from longitudinal side edges of the absorbent core in a 
stretched state so as to manifest elastic contractibility, 



but are not disposed in at least the center of the portion 
where the absorbent core exists, or alternatively, are 
disposed in the portion where the absorbent core exists 
in such a manner that elastic contractibility does not 
manifest in at least the above center. The width of the 
absorbent core measured at the position where the 
body-surrounding elastic members are disposed is 30 
to 60% of that of the diaper, and the width of parts of the 
body-surrounding elastic members which manifest con- 
tractibility is 40 to 95% of that of the diaper. 
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Description 

BACKGROUND OF THE INVENTION 

5 ESS invention relates 10 a shorts tyP e disposable diaper of which the liquid-absorbing area of the 

absorbent core can be made effective use of. . nuauiu, "H drea 01 Ine 

?Sc 7 he ! S Si9ne 5,° f this ^cation has previousfy disclosed in United States Patents 5,415,649 and 5 449 353 
a shorts type disposable draper having a waist opening portion and a pair of leg opening portions in which oaihers aS 

w °ZlT arate y 8nd , CirCUmferential| y ««" a " entirety of each of the waist owning portion ^s?CSS 
at « hoi V Pr ° V 6 aSt ' C memberB 31 the Periphery ° f the res ^ e °P enin 9 P° rti °" » ^ diaper also has gaS 
aLhSl h "T 9 WhiCh iS l0Cat6d betW6en the waist °P enin 9 P° rtion and leg opening portion The 

s 9 u tou'dlS T 0 1Tt£ U \ m T ntia ' f 6Cti0n ° f the di3per 3nd are f0rmed * P rovidi "9 e-astic me'mberi at the body 
aoIZlt Tr K , Th£ \ e, * st,c members are P rovided ac ~ss the absorbent core, or alternatively not provided on the 

'5 STn 6 Pr ° Vlded SUCh 3 manner th3t the gathera are f0fmed at the - W Prions of the body-surroundlg 

[0003] Japanese Patent Laid-open No. 2-4364 discloses a shorts type disposable diaper which has a oair of con 
uactrble s-de panels in side portions of the diaper connecting a rear , portioned a M^^^^lS. 
l a tr V Wa ^ h ° penin 9 P° rtion ™» discl0 ^ d Shorts type diaper, however, tends to cause gapping be Jeen a 
wearer's skin and the waist or .eg openings of the diaper and usually shows low flexibility to fit a large range of ^es 
of wearers due to poor elongation stress characteristics of the side panels. Further, in orderto prevent the diaper f rom 
sagg.ng or drooprng while worn, the side panels should have an increased stress in e.ongation and contact ion which 

ZmZZ eS h W6arer 9 feeMn9 ° f bein9 PreSSSd bUt " eedS "° ,ittle force 10 wide " the vva'is, opening, tendfng "o make 
rtdrffrcuttforadiaperertoputthediaperonawearerorforawearertoputiton ngiomaKe 

t^ist^e^^^ 

„„„ f r „ « members each has a part in a non-stretched state and a part in a stretched state The 

Ea^SSl?" memb6r iS f0rmed bV adherin9 the e,aS " C member to a'backsheet w7h an aLl e 

of sheeTo n a f t" JTT r ' a " ° Pera,i0n ° f adh6rin9 an S,aStic member in a non-stretched state to some parts 
trlubtes Th fn 10 ° ther PartS n66dS 3 ' ar9e am0Unt of an adhesive ' is liable to involve processing 

teytnro r pr0duCt,on cost M ° re °ver the adhesive makes the diaper stiff as a whole to impair he 

f ^ non - stretched P art and the ^ched part, which have conflicting properties, are mlde o he 
same elast.c member, it is difficult to control the stretching characteristics. As a resutt, the diape fails to maintain 

t^c^ 

flame raniVof w^r a l° bjeCt ° f ,he present invention t0 P rovide a ^ type disposable diaper which flexibly fits 
a large range of wearer sees, is easy to put on a wearer, exerts moderate tension to maintain a snug fit to a wearer 
and has a neat appearance on a wearer. s wearer, 

SUMMARY OF THE INVENTION 

EJJoJST ° bje ? ° f , PreS6nt inV6nti0n iS accom P ,ish ed by a shorts type disposable diaper comprising a 
a ot^of ZT P « " q T imp6rmeable a "ti-'eakage sheet and a liquid-retentive absorbentcore, and havfng 
^lt^oonZ n Z 7 C memb6rS Pr ° Vided 31 3 bod >™ " din 9 P^ion which is located between a 
ent. ZeZ^Zel Tj^ ^ b °^^ elastic •"""*•« ending in «he circumfer- 

il a nnr r d L! Urr H 0l,n H in9 6l f St '° mSmberS arS fiXedly diSp0S6d in at least side P°nions which extend outward from 
ZTsT^TVi Sai(1 abS °? enl C ° re " 3 SlrelChed Stale 80 95 10 manifesl elas «o contractibility, bu are 
in hfnnT „ ? e Ce " ter ° f P ° rti0n Wh6re Said abSOrbent core exis ts, or alternatively, are disposed 

at leLr s aid n center e "* ^ ^ SUCh 3 manner ^ co "tractibi.ity does not manifest in 

rurro!,?dl th irr dth ° f T" abso ? ent ^ * ^ P ° Siti ° n Which oo^esponds to the position where said body- 
surround.ng elastic members are disposed to the width of said diaper is 30 to 60% and 

LiapeHs 40 to* oST * P8rtS ^ ^ e,aSt ' C ^ c oniractibility to the width of said 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The present invention will be more particularly described with reference to the accompanying drawings, in 
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which: 

Fig. 1 is a perspective view of an embodiment of the shorts type disposable diaper according to the present in- 
vention; and 

5 Fig. 2A is a plan view of the topsheet side of the shorts type disposable diaper of Fig, 1 in the flat-out stretched 

state before assembly, and Fig. 2B is a cross-section of Fig. 2A along line b-b. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

w [0008] A preferred embodiment of the shorts type disposable diaper according to the present invention will be de- 
scribed with reference to the drawings. Fig. 1 is a perspective view of the diaper. Fig. 2A is a plan view of the diaper 
of Fig. 1 in its unfolded and stretched state before assembly, viewed from the topsheet side thereof. Fig. 2B is a cross- 
section of Fig. 2A along line b-b. 

[0009] As shown in Figs. 1 , 2A and 2B, the disposable diaper 1 of this embodiment is of shorts type and comprises 
is an absorbent body 1 0 and an exterior member 11 . The absorbent body 1 0 is substantially rectangular and comprises 
a liquid-permeable topsheet 2, a liquid-impermeable anti-leakage sheet 3 and a liquid retentive absorbent core 4 which 
is interposed between the topsheet 2 and the anti-leakage sheet 3. The exterior member 11 is disposed on the anti- 
leakage sheet 3 side of the absorbent body 10. 

[0010] The diaper 1 is made up of a front portion A, which is disposed on the wearer's stomach side, a rear portion 
20 B, which is on the wearer's back side, and a crotch portion C, which is between the portions A and B. Side edges A1 
and A2 of the front portion A and side edges B1 and B2 of the rear portion B are joined together, respectively, to form 
a waist opening portion 5 and a pair of leg opening portions 6. The joining is carried out by heat sealing, RF sealing, 
ultrasonic sealing, and the like. 

[0011] The topsheet 2, the anti-leakage sheet 3, and the absorbent core 4 are joined together by a prescribed means 
25 to form a rectangular absorbent body 1 0. The topsheet 2, the anti-leakage sheet 3, and the absorbent core 4 are all 
rectangular. The topsheet 2 and the anti-leakage sheet 3 can be of those commonly employed in this type of diapers. 
The absorbent core 4 is made up of superabsorbent polymer particles and a fibrous material and covered by tissue 
(not shown). 

[0012] As shown in Fig. 2A, a pair of cuffs (or flaps) 8 made of a liquid-resistant or liquid-impermeable and breathable 
30 material are provided on the lateral sides of the absorbent body 10. Each cuff 8 has its one longitudinal end fixed to 
the topsheet 2 over the length of the absorbent body 10 with the other end free. A cuff elastic member 81 is fixed in 
its stretched state to each cuff 8 in the vicinity of its free end, whereby the cuffs 8 stand upright to present barriers 
against the flow of liquid waste flowing in the lateral direction. 

[001 3] As shown in Fig. 2B, the absorbent body 1 0 is disposed on the central portion of the exterior member 1 1 with 
35 their longitudinal directions agreeing with each other. The absorbent body 10 and the exterior member 11 are fixed 
together by partial bonding. Such a way of fixing is more effective to prevent unfavorable gathering (described later) 
of the absorbent core 4. 

[0014] As shown in Fig. 2B, the exterior member 11 comprises at least two sheets; an outer sheet 12 and an inner 
sheet 1 3 that is disposed on the inner side of the outer sheet 1 2. These two sheets are made of, for example , nonwoven 
40 fabric. The exterior member 11 forms the contour of the diaper 1 , and the outer sheet 12 of the exterior member 11 
serves as the outermost surface of the diaper 1 . The inner sheet 13 is joined to the inner side of the outer sheet 12 
with an adhesive, such as a hot-melt self-adhesive. The exterior member 11 has an almost rectangular shape with 
middle portion of each lateral side curved inward to make a hourglass shape. 

[0015] The exterior member 11 extends outward from the front and rear edges of the absorbent body 10, and the 
45 extensions are folded back on the topsheet 2 side with the folded ends being positioned on the absorbent core 4 as 
shown in Fig. 2B. 

[0016] As shown in Fig. 2A, a plurality of waist elastic members 51a and 51b are fixedly provided in their stretched 
state at the front and rear ends of the exterior member 1 1 between the outer sheet 1 2 and the inner sheet 1 3 over the 
whole width of the exterior member. The elastic members 51a and 51b are disposed such that their ends meet with 
so an overlap when the side edges A1 and A2 of the front portion A and the side edges B 1 and B2 of the rear portion B 
are respectively joined together. Thus there are formed substantially continuous gathers encircling the waist opening 
portion 5 of the diaper 1 . 

[0017] As shown in Fig. 2A, the curved portions of the exterior member 11 (crotch portion C) are provided with leg 
elastic members 61a and 61b. Each of the elastic members 61a and 61b comprises a middle part 61a', 61b' and side 
ss parts 61a", 61b" which are extensions from both ends of the respective middle part. The middle parts 61a' and 61b' 
are disposed across the crotch portion C, and the side portions 61 a" and 61b" are along the curves of the crotch portion 
C. The elastic members 61 a and 61 b are held between the outer sheet 1 2 and the inner sheet 1 3 with their side portions 
61a" and 61b" being fixed in their stretched state by an appropriate means. When the side edges A1 and A2 of the 
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front portion A and the side edges B 1 and B2 of the rear portion B are joined together, respectively, the ends of the 
elastic member 61 a and those of the elastic member 61b meet with an overlap to make a substantially continuous loop 
of gathers encircling the leg opening portions 6. 

[0018] The waist elastic members 51a, 51b, the leg elastic members 61a, 61b, and the cuff elastic member 81 are 
5 preferably bands or strings made of natural rubber, polyurethane resins, foamed urethane resins, and the like. The 
waist elastic members 51a, 51b preferably have a 30% elongation stress of 10 to 100 gf, particularly 15 to 80 gf and 
is preferably fixedly held between the outer sheet 12 and the inner sheet 13 in a stretched state at a elongation of 60 
to 160%. The term u elongation (%)" refers to a percentage of an increase in length to the non-stretched state length. 
For example, when a 1 0 cm elastic member is stretched to 20 cm, the elongation is 1 00%, 
10 [0019] As shown in Figs. 1 , 2A and 2B, a plurality of body-surrounding elastic members 71a, 71b are provided at 
the body-surrounding portion D in the exterior member 11. The body-surrounding portion D is located between the 
front or rear end and the curved portion of the exterior member 11 . The body-surrounding elastic members 71a, 71b 
extend in the width direction of the exterior member 11. It can be said that the body-surrounding portion D is also 
located between the waist opening portion 5 and the leg opening portion 6 of the diaper 

75 

1 . The body-surrounding elastic members 71 a : 71b are of string form and are disposed in portions D1 which are 
located in the front and rear potions A and B. The portions D1 are part of the body-surrounding portion D and 
extend outward from both longitudinal side edges of the absorbent core 4. The portion D1 will sometimes be 
referred to as "body-surrounding side portion". The body-surrounding elastic members 71a and 71b are each 

20 secured in their stretched state between the outer sheet 1 2 and the inner sheet 13 so as to manifest elastic con- 

tractibility. The body-surrounding elastic members 71 a and 71b are each discontinuousty joined to the outer sheet 
12 and the inner sheet 13 by known bonding means such as an adhesive or heat-sealing. They are disposed such 
that their ends meet with an overlap when the side edges A1 and A2 of the front portion A and the side edges B1 
and B2 of the rear portion B are respectively joined together as shown in Fig. 1 . Thus, the body-surrounding elastic 

25 members 71a and 71b are disposed in the body-surrounding portion in such a manner that they extend in the 

circumferential direction of the diaper 1 . As a result, gathers are formed in the region in the body-surrounding side 
portions D1 where the body-surrounding elastic members 71a and 71b are provided. 

[0020] The body-surrounding elastic members 71a and 71b are not disposed in at least the center of the portion 
30 where the absorbent core 4 exists. Or alternatively, when the body-surrounding elastic members 71a and 71b are 
disposed in the portion where the absorbent core 4 exists, the body-surrounding elastic members 71a and 71b are 
disposed in such a manner that elastic contractibility does not manifest in at least the above center. In the particular 
embodiment, the body-surrounding elastic member 71a and 71b are disposed in the body-surrounding side portions 
D1 with their inward ends slightly overlapping the side edges of the absorbent core 4 S and there is provided no elastic 
35 member in the area from the center in the width direction to the vicinity of both the lateral side edges of the absorbent 
core 4. The parts of the body-surrounding elastic members 71a and 71b that overlap the lateral side edges of the 
absorbent core 4 are in a non-stretched state to have no contractibility. As a result, gathers are not formed in the area 
of the diaper 1 where the absorbent core 4 is disposed. 

[0021] In order to prevent bunching or gathering of the absorbent core 4, it is the most preferred that no body- 

40 surrounding elastic member be provided in the area where the absorbent core 4 exists or, if any be provided, they are 
provided in a non-contractible state on that area. Prevention of the absorbent core's bunching can be achieved in the 
practice only if the elastic members provided in the area corresponding to the absorbent core 4 have a non-contractible 
part. It is allowable for the contractible elastic members 71a and 71b to be present in the area corresponding to the 
absorbent core 4 in a ratio of preferably not more than 60%, more preferably not more than 40%, based on the width 

45 of the absorbent core 4. 

[0022] As long as the body-surrounding elastic members 71a and 71b are arranged in the above-described config- 
uration, the absorbent core 4 is prevented from bunching or gathering. As a result, the liquid absorbing area of the 
absorbent core 4 can be utilized effectively, and gapping formed between the diaper 1 and the wearer's body hardly 
occurs to effectively prevent leakage. It may be conceivable to make the inner dimensions of a diaper agree with the 

so waistline of a wearer so as to prevent bunching of the absorbent core, and wherein the body-surrounding elastic mem- 
bers are extended in approximately a pre-elongated state. In such a case, however, the size of the diaper around the 
waist is so small that the diaper is difficult to put on a wearer. In addition, in such a diaper design, the body-surrounding 
elastic members may produce the maximum stress when the maximum dimensions of the diaper agree with the waist- 
line of a wearer, which is most impracticable. 

55 [0023] According to the above-described configuration of the invention, the absorbent core 4 does not suffer from 
contraction due to excessive bunching. Thus, even though the width or the thickness of the absorbent core 4 is made 
smaller than that of conventional disposable diapers, the diaper 1 successfully exhibits equality in absorbing perform- 
ance to conventional diapers, which realizes reduction in material cost. More specifically, the ratio of the width W2 (see 
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Fig. 2) of the absorbent core 4 measured in its flat state at the position which corresponds to the position where the 
body-surrounding elastic members 71a and 71b are disposed to the width W1 (see Fig. 2) of the diaper 1 measured 
in its flat state is 30 to 60%, preferably 40 to 50%, still preferably 43 to 48%. If the ratio W2/W1 is less than 30%, 
sufficient absorbing performance is not exerted. A W2/W1 ratio exceeding 60% has no merit from the standpoint of 

5 material cost. As concerns the present embodiment shown in Fig. 2, the absorbent core 4, being rectangular, has the 
same width at any position of measurement in its longitudinal direction.. In case where the absorbent core 4 has its 
width varied in the longitudinal direction, for example, where it has the shape of a hourglass, the width W2 is measured 
at a position which corresponds to the position where the body-surrounding elastic members 71 a and 71 b are disposed. 
[0024] Prevention of the absorbent core's bunching is also advantageous in that the outer appearance of the diaper 

10 1 while worn is improved. 

[0025] To prevent bunching of the absorbent core 4 is especially effective when the absorbent core 4 is thin, light or 
highly soft. In detail, (i) when the absorbent core 4 has a thickness of about 0.5 to 10 mm, particularly about 0.5 to 5 
mm, or (ii) when it has a pulp fiber content of about 0 to 55% by weight, particularly about 0 to 30% by weight, or (iii) 
when it has a Taber stiffness, a measure of softness, of 0.5 to 20 gf-cm, particularly 0.5 to 10 gf-cm, in particular 0.5 

is to 5 gf-cm, the absorbent core 4 has a particularly good fit but is, in turn, liable to bunching. By arranging the body- 
surrounding elastic members 71a and 71b in the above-described configuration, such an absorbent core 4, although 
it is thin and light and therefore easily deformed, can effectively be prevented from bunching. Incidentally, where the 
absorbent core 4 has a pulp fiber content of 0 to 55% by weight, it is preferred for the absorbent core 4 to have a 
superabsorbenl polymer content of 40 to 100% by weight, particularly 50 to 100% by weight. The absorbent core 4 

20 can further contain other fibrous materials than pulp fiber, such as thermally bonding fiber. 

[0026] The Taber stiffness can be determined in accordance with Taber stiffness tester method for Paper and Board" 
specified in JIS P8125. Specifically, Taber stiffness of an absorbent core 4 (inclusive of enveloping tissue) cut into a 
size of 3.8 cm x 7.0 cm is measured with a Taber stiffness tester. 

[0027] It is possible to use an absorbent core containing no pulp fiber. For example, an absorbent core comprising 
25 a nonwoven fabric web having superabsorbent polymer particles dispersed therein can be used. The proportion of the 
nonwoven fabric web is preferably 50 to 80% by weight, still preferably 60 to 70% by weight, and that of the superab- 
sorbent polymer is preferably 20 to 60% by weight, still preferably 30 to 50% by weight. 

[0028] In order to secure a good fit around the wearer's waist with a moderate tension, the ratio of the width (W3+W4) 
of parts of the body-surrounding elastic members 71a and 71b which manifest elastic contractibility as measured in 

30 their flat state to the width W1 of the diaper measured in its flat state is 40 to 95%, preferably 50 to 80%, still preferably 
55 to 75%. The parts which manifest elastic contractibility are the parts where the body-surrounding elastic members 
are disposed in the body-surrounding side portions D1 , i.e., the portions outside the side edges of the absorbent core 
4. If the width ratio is smaller than 40%, the elastic members 71 a and 71 b must be fixed at a high elongation in order 
to provide a good fit. Such a high elongation results in unfavorable partial application of pressure to a wearer's body, 

35 giving similar inconveniences or discomfort to the wearer as with shorts type disposable diapers having contractible 
side panels. If the above width ratio exceeds 95%, on the other hand, the absorbent core 4 would be bunched or 
gathered to have reduced absorbing performance. Where the width of the body-surrounding elastic members 71a in 
the front portion A and that of the body-surrounding elastic members 71b in the rear portion B are different, at least 
one of the widths in the front and the rear portions A and B should be in the above-specified range. It is preferred that 

40 both widths in the front and the rear portions A and B be within the above range. 

[0029] To ensure a good fit around the wearer with a moderate tension, it is desirable that the 30% elongation stress 
a w of the waist opening portion 5 be greater than the 30% elongation stress a D of the body-surrounding portion D in 
which the elastic members 71a and 71 b are disposed. It is more desirable for developing a more proper tension around 
the wearer that a w be up to 10 times, particularly from 1 .5 to 6 times, as great as a D . 

45 [0030] For ease in putting the diaper 1 on a wearer, prevention of sagging and drooping of the diaper 1 while use, 
and alleviation of pressure imposed on the wearer's body, the waist opening portion 5 preferably has a 30% elongation 
stress o w of 30 to 250 gf/cm, particularly 50 to 150 gf/cm. For producing a moderate tension around the wearer's body, 
the body-surrounding portion D where the body-surrounding elastic members are disposed preferably has a 30% elon- 
gation stress o D of 5 to 100 gf/cm, particularly 10 to 40 gf/cm. 

so [0031] The disposable diaper 1 according to the present embodiment is preferably produced as follows. The absorb- 
ent body 10 is made in a usual manner. The exterior member 11 is prepared by applying a hot-melt self-adhesive on 
the entire surface of the outer sheet 12, fixing the body-surrounding elastic members 71a and 71b in their stretched 
state in the body-surrounding portion D along the width direction of the outer sheet 1 2, fixing the waist elastic members 
51a and 51b and the leg elastic members 61a and 61 b in their stretched state at the stated positions, superposing the 

55 inner sheet 1 3 on the outer sheet 1 2, and cutting the elastic members 71 a and 71 b at their center position in the diaper 
width direction. The absorbent body 10 and the exterior member 11 are partially bonded together The side edges A1 
and A2 of the exterior member 11 in the front portion A and the side edges B 1 and B2 in the rear portion B are joined 
together, respectively, to make up the form of shorts. 
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belaid Lu^?h^ e !f iC m r b f rc diSPOS6d bod V surroundi "9 P^'on 0 various known cutting means can 

ptnch -off 53T S s^n ,f CUttm9 b ' ade 3 Sta,i0nafy b,ade ' 3 r0tar V die cutter ' a shear cutte ' a " d 
52Si J? hea t t Seal cutt,n9 ' ult rason,c seal cutting, pressure cutting, water jet cutting, and so forth 

mSf th JJ p "TT iS n0t Hmited t0 the ^o^-described embodiment, and various modifications can be 
h t Xamp,e -: he body-surrounding elastic members 71a and 71b do not always need to have contract 
ibiltty over the whole area of the portions D1 where they are disposed contract 

E,°^l I* fe . n0t 5 W T necessar y the body-surrounding elastic members 71a and 71b should be disposed on 

the P A T ^ POrti ° n B - WhSre the 6,aStiC membere are Prided on onfy the fron port^n A 

the Paper's appearance from the front is neat. Where the elastic members are provided on only the rear port on B 

™ 3 C ,, m w h ° 3 T "*? f ° r diSP ° Sal ° f *• diaper iS easier ' and P rintina . if mad ' clearer. * P ' 

SSL ^« 5 * J I* embodiment the body-surrounding elastic members 71a and 71b are provided on side 

and Z 2 1 T V I 0 * 4 ' " iS POSSib ' e t0 diSp ° Se at leaS " ° ne of them b^een the waist opening port on 

o th^il f If !f !" d ed9e ° f the abSOrbent COre 4 in addition to the side Po^ons, i.e., over the whole wid* 
of the d,aper 1 , prov.ded that the absorbent core 4 is made shorter to leave enough space between their SedSS 
and the waist open.ng. The elastic member(s) located between the waist opening portion and the front anchor reSend 
front ^:: m TT ° r a,ternatiVel K the 6lastic me -ber(s) located between the waist opening poSn and the 
from theTar^rtf h h ^ b6 non - contractib 'e at the region between two hypothetical lines which are extensions 
from the lateral s.de edges of the absorbent core 4, and may be contractib.e at the regions outside the two hypothetS 

20 222 mimh! ab 7 T 6 amb0diment - which is one of ^ most preferred embodiment, the region of the body-surrounding 
ato^r / a " 1 WHere bodv - surr ounding elastte members 71a, 71b overlap the lateral side edges of the 
SST^Th m T- C °? traCtible fr ° m the Vi6Wpoint 0f effective| y obtaining the advantages of the preset 
Z ? bod y- SUTOUnd ' n g o'^tic member 71 a, 71 b may have, however, a contractib.e region in the area where 

Lbs^nT T T • Pr ° Vided that 31 ' eaSt P3rt ° ,the 6,aS,ic members 71a - 71b '^odTn the area where Zl 
^ 1 C t °, re 4aX ' StS 3 "on-contractible region. The non-contractible region in the absorbent core 4 a ea il 

T 8 I" ° f ^ W2 ° f abSOrt>ent C ° re 4 ° r betWee " ab0ut 1/20 to 3/4 of the width W1 

about S and SiTi Si ° r at least — 1/3 " width W2 or between 

nmm -n f ° r USe ,n Shorts ^Pe diapers for incontinent adults 

E™rl\ T^ 6 u r6Sent invention wiM now ba illustrated in greater detail with reference to Examples The Examples are 
presented as bemg exemplary of the present invention and should not be construed as limiting. 

EXAMPLES 1 TO 4 AND COMPARATIVE EXAMPLES 1 AND 2 

*5 co?e width wf a ^h d iTnT b,e d,aP T Sh ° Wn RgS ' 1 and 2 W6re Pr ° duced - ^ dia P er width W1 ■ the absorbent 
su muSinrS;^ 1 b0dy : surr0U 1 nd,n 9 e,astlc width W3 + W4 (width of the contractib.e parts of the body- 

™ 9 6 aS " C membens > are shown I" Table 1 below. Table 1 also includes the 30% elongation stress o of the 
Z^^^J^r*^", StreSS ° D ° f b0 <*-— d "° Portion, and the^aber stiffness* o the 
S^^^^^ 1 t0 3 and Examplaa 1 a " d 2 are for babies, and the diaper of 

40 ^!LJn^tn l TrT StrSSS ^ W ° f the WaiSt ° pening P ° rti0n and the 30% elongation stress o D of the body- 
tk 9 P ■ . 6 d,aperS m Exam P |es and Comparative Examples were measured as follows 
» ri^U. WaiS c t 0pen,n9 P0rti0n 0f a diaper was cut 25 mm wid e of the edge in the circumferential direction to make 
7Q I w^TrTnn ^ ^ ' bod y- surroundin g P°rtion o, a diaper was cut in the circumferential direction to make a 
70 mm wrde nng specrmen. The specimen was set between chucks of a tensile tester and pulled at a rate of 3oTmnJ 

Zqatton^eL a 3 °;f h e, ° n9ati0n StreSS ' which was ™ dad by the width (cm) of the specimen to £££££ 
TnT 1 Trl T< W ? 8 ^ a ' St ° Pemn9 POrti ° n and the 30% elon9a tion stress o D of the body-surrounding portion 
The d.stance between the chucks was changed according to the width of a diaper. Where a diaper has the elastic 

oTouToi h S K ' " ° f ^ fr ° nt POrti ° n and rearp0rti0n ' 106 Specime " f ° r measurement"^ wa^ S 
only out of the front or rear portion having the elastic members. 

^0 [0041] The diapers prepared in Examples and Comparative Examples were evaluated for fit ease in outtina on « 
wearer, and resistance to sagging in accordance with the following methods. P 9 

1) Fit 

55 Kr^n^nrf T' ""fV" ' 0wearerSt an6 the m was i ud 9 ed <">™ gapping between the wearer's body and the 
diaper and pressure application to the wearer's body and graded A to C 

a^d%T e r^ the wearers of the diapers of Examples 1 to 3 and Comparative Examples 1 

and 2 were 1 6 to 24-month-old babies, and the wearers of the diaper of Example 4 were adults. 
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A Little gapping is observed. After the diaper is removed, no pressure marks by the elastic members is left on the 
body. 

B Gaps are formed. After the diaper is removed, no pressure marks by the elastic members is left on the body. 
C Gaps are formed. After the diaper is removed, pressure marks by the elastic members are left on the body. 

2) Ease in putting diaper on wearer 

[0043] Ease in putting the diaper on a wearer was graded A to C for ease of widening the diaper and ease of pulling 
up the diaper. The wearers were the same as in (1 ) above. 

A The diaper is easy to widen in the part from the waist opening to the body-surrounding portion and to pull up. 

B The diaper is hard to widen in the part from the waist opening to the body-surrounding portion. 

C The diaper is hard to widen in the part from the waist opening to the body-surrounding portion and to pull up. 

15 3) Resistance to sagging (sustained fit) 

[0044] The diaper was put on a movable model, and the model was made to take a walking movement at a rate of 
1 40 steps/min. Resistance of the diaper against sagging was judged from the slip (cm) of the diaper and graded A to C. 

20 A The slip is less than 2 cm both for babies and for adults. 

B The slip is 2 cm or more and less than 4 cm both for babies and for adults. 
C The slip is 4 cm or more both for babies and for adults. 
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TABLE 1 





Example 


Comparative Ex. 


t 


2 


3 


4 


1 


2 


Diaper Width W1 (mm) 


380 


380 


300 


600 


380 


300 


Absorbent Core Width W2 (mm) 


140 


180 


100 


250 


140 


200 


Body-surrounding Elastic Member Width W3+W4 (mm) 


240 


240 


200 


400 


50 


200 


Stress o w of Waist Opening Portion (gf/cm) 


100 


100 


80 


180 


100 


80 


Stress o D of Body-surrounding Portion (gf/cm) 


25 


25 


20 


100 


25 


20 


Taber Stiffness of Absorbent Core (gf-cm) 


5 


5 


1.5 


10 


5 


1.5 ' 


Fit 


A 


A 


A 


B 


C 


B 


Ease in Putting on Wearer 


A 


A 


A 


A 


C 


B 


Resistance to Sagging 


A 


A 


A 


A 


C 


B 
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[0045] It is seen from the results in Table 1 that the diapers of the present invention have a better fit and more ease 
in putting on a wearer, sustained fit to the wearer (hardly sags), and a satisfactory appearance while worn as compared 
with those of the Comparative Examples. The diaper of Comparative Example 1 , having an insufficient elastic member 
width W3+W4 in the body-surrounding portion, has difficulty in pulling up and gives pressure to the wearer's body from 
the sides. Further, it forms gaps between the wearer's body and the wearer facing side of the diaper and sags consid- 
erably while use, which can cause leakage. The diaper of Comparative Example 2 is difficult to pull up and feels stiff 
because of its too wide absorbent core. Further, it forms gaps between the wearer's body and the wearer facing side 
thereof and tends to sag while worn, easily causing leaks. 

[0046] As described above, the shorts type disposable diaper according to the present invention fits a large range 
of wearer sizes, is easy to put on a wearer, exerts moderate tension to provide a snug fit to a wearer, and has a neat 
appearance while worn . Further, the shorts type disposable diaper of the present invention realizes reduction of material 
cost while equaling conventional diapers in absorbing performance. 

[0047] The invention being thus described, it will be obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the spirit and scope of the invention, and all such modifications 
as would be obvious to one skilled in the art are intended to be included within the scope of the following claims. 
[0048] This application claims the priority of Japanese Patent Application No. 2000-266659 filed September 4, 2000 
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which is incorporated herein by reference. 



Claims 



1 . A shorts type disposable diaper comprising a liquid-permeable topsheet, a liquid-impermeable anti-leakage sheet 
and a l.qu.d-retentive absorbent core, and having a plurality of body-surrounding elastic members provided at a 
body-surrounding port.on which is located between a waist opening portion and a leg opening portion said bodv- 
^ surrounding elastic members extending in the circumferential direction of the diaper, wherein: ' 

said body-surrounding elastic members are fixedly disposed in at least side portions which extend outward 
f rom longitudinal side edges of said absorbent core in a stretched state so as to manifest elastic contractibility 
but are not deposed in at least the center of the portion where said absorbent core exists, or alternatively are 

is 22Tf ■'" P °r i0 " Wh6re Said absort,ent core exists in *«* a manner that elastic contractibility does not 

19 manifest in at least said center, 

the ratio of the width of said absorbent core at the position which corresponds to the position where said body- 
surroundmg elastic members are disposed to the width of said diaper is 30 to 60% and 
the ratio of the width of parts in which said elastic members manifest elastic contractibility to the width of said 
diaper is 40 lo 95%. 



20 



2 ' IHlSZ ? tyPe diSpOSable dia P er acc ° r °ing to claim 1 , wherein said body-surrounding elastic members are dis- 
posed between an outer sheet which constitutes the outermost surface of said diaper and said anti-leakage sheet 
or any oiner sheet. . 

3. The shorts type disposable diaper according to claim 2, wherein: 

said diaper comprises an absorbent body having said topsheet, said anti-leakage sheet and said absorbent 
core and an exterior member having said outer sheet, 

said exterior member is disposed on the anti-leakage sheet side of said absorbent body, and 
said absorbent body and said exterior member are fixed together by partial bonding. 

4. The shorts type disposable diaper according to claim 1 , 2, or 3, wherein: 

an elastic member which extends in the circumferential direction of the diaper is fixedly disposed in the waist 
opening portion, and 

th f 6 30 7^ e ' on 9 ation stress of said waist °P enln 9 P° rtion is greater than the 30% elongation stress of the portion 
of said body-surrounding portion where said body-surrounding elastic members are disposed. 

40 5 ' 
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Fig.l 
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Fig.2A Fig.2B 
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